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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain an' organic luminescent device 
material such 

as an electron transport material or luminescent material capable of 
light 

emission in high luminance and high chromatic purity by including a 
specific 

nitrogen-contg . heterocyclic compound. 

SOLUTION: This organic luminescent device contains a compound 
having a 

partial structure of formula I [Rll and R12 are each H or a 
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substituent; XI is 

oxygen, sulfur, (substituted) nitrogen or C(R13)R14 (R13 and R14 are 
each H or 

a substituent) ; Yl is oxygen, sulfur or (substituted) nitrogen; Ml is 
a metal 

ion or H; and Zl is an atom group necessary for forming a five- or 
six-membered 

ring] (e.g. a compound of formula II) . The compound having the 
partial 

structure of formula I is obtained by the following process: ethyl 
acetate and 

dimethyl formamide are added to salicylic acid followed by agitation, 
oxalyl 

chloride is then added to the mixture followed by agitation, benzoin 
and 

triethylamine are then added to the resultant mixture followed by 
agitation, 

ethyl acetate and water are then added to the resultant mixture 
followed by 

separating the resultant organic layer which, in turn, is washed with 
water, 

dehydrated and then concentrated, acetic acid and sodium acetate are 
then added 

to the compound thus formed, the mixture is then agitated under 
reflux and 

subsequently cooled, the solid thus deposited is recrystallized, and 
ethanol 

and zinc acetate dihydrate are then added to the resultant crystal 
followed by 

reflux and agitation and then cooling the system. 
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[0068] xmwtsviii'kii-r&imE Lm?iz 

5\m. 9 13H. 1987^tE®^«(C. HRMt 40 
vv, 

[0069] *^HBc7)fBt^^ (iHSL iiffico-«<om 



[0070] l©ffiliIE?L8EAfL IBiMm. IBflf & 

Mzmzmts-th^nx-b*) , &fL ^ 

^£>£ i:#T'# . if * L< litt«08&*<4 e V£l±0tt 
fit**. JLflcflfc LtfcHMfcxX, ftft£«L Kfltf 
>3^>A % IWt-r W*)J>.XX ( I TO) 94flNH£& 

® x ^yr-yy. #y*-*7x:<\ *'jen-^t* 
fit. £&tt. ami*, mmmom^ i to*w 

tf. m&l 0nm~5jumO«9t><7)AW£L<. «k 
0»4L<(i5Onm~lxzmT-&'). £(C&£L<(2 
1 0 0 n m~5 0 0 n mTJ>6. 
[0071] RHB£lft« V-y94J»tf5X* MTfU 
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39 4 0 

JjVtfyXZm^&ZttflfriLW V-?yA MT'tJ;U. 09;itf#3S^fc#i^ 

Lfci co5r^ffl-tl, Itfrli U\ *t£«DJiA{i. SS A3N$ft. x^-y H^y-fe'yg&gft. #>J 

ffimmz&^<niz+ftThmmiz®imi%^&. a ft. y7x-^yxy^«:. fh57x-^ 

7X£fflV^i§£fc{i. MftO . 2mm£LL, *F£ L< y'xyglgft. 5 KSS«ift. ?"?'J yf*^ 

ttO. 7mmUJiO*><0S:fflV^. |©ffi</)#S!CJi*m ft. ^yuyf8»ft. ^yyyg|#ft. **t^7y- 

Kiora^^^fflv^m.*^ mix iTo<of 10 /i^ft. r;i^'y^ft. e^yy^i*. y? 

S^b-Afc. x^'-y ? y y^iS. ffitnai^JS* n^y? yi^ft, b'xxf- y /pry h y-tym 

or*-**®** > . iHb-f >m ft. y v>nm». booby ^ygigft, ^-r 

xXco^lSJBiiw^B/irfc'co^ffi-dS^JSS^S. Effi'i v?Vobys;yf83|ft. y^o^y^y'xyf&Hft. 

ffi&*Ofl!jtf>«yifc: J: 0 . *^Oi«WESr Ttffc 0 . x+ D )VT S yfS&ft , 5gK&ft. *d*»7* 

fra*£s**.£kt>*rircai>. I TOO§ fSSIft. ^#K^f-y^^ yfc^Hs. 8-*S\)S- 

uv-ir/ym. ryx^m&zmmtiX'b >\,imftcDimm^±mmtizKmti&&m&m 

[00 7 2] Hffi(±m^FftAg. *fff}j*«. Wyb'^V>^)^y?->fh^!B5^*W^»tiS. 3B£ 

<btfr y S/*>k ££tt#£#Ji 1/catOU . m~ 1 » mX'b y . mz»t L<ai0nm-500n 

*aGS£ttfc£fc. *fc»i£*iA*>»a*fcflin4 wsam&t. m^b-A. xn^yy 

JiftWfcl-TfiTVl^y&S (HitfL (xbyn-Mfe. * 

mum%. c a^> atx-e«7 vim. tg. x >y hrnKt'cournvm^ti. m Kit&mmM 

$8. t/i,$-«>a. -rby^A-rty^A^&jfcfcJi* *^3-f -ry^&Tas. 

n^><oS^m. yf">A-r*S-^A^4*fcli* [0074] jHli£AJi. IflJliMJl?>*m<i. 

ii^a. -fyy^A. >f .yxyb'-7A^^±«^m 30 aA^^s^KM-rsaigcov^-m^LT^&t, 

■cay, <ko#iL-<ttT;i'$-'?A. yf-^A-r^ »ft. hyrv-*iNi», ^ifV-Afi^ft. ^ 

Sx»7A^t^Jim^>£0S^M. -7^y>>A- -ty'ry-zi^ft. A $rV-;H*gft. iK»JTU- 

itt^mmimm®®%itsvx'*< . ±m{£$®$. ft. 7x^1/^^*75^*, ry-^rsyg^ 

tfift&»*«rtl««ft*K*i k i»T-# HffiwK ft. y^ft. x^-y^ry h^-fey 

m'itmCJ: OaffiHRsmBTa*^ MIOnm- R*flc. ?>V*Vy>WmW. b H5Vyg!Sft, X^- 

5/*mofgH<ot,^#*L< , J: y»* L<«5 0 n /Kyffgft. i/^lf yg^ft. ^#^3»T5y^b 

m-l^m-cay. S£#£L-<lil0 0nm~l,Lem ^5. X^- y;l/T5 y-ft^l. U 7 4 y* 

•cas. ««io^gt{i«^b'-Aft. x^-y^yy^ 40 ft^to. -W7^jyM^, ^'J^yMm 

ft. fifiaig^ffi, y7-ft^t'<o*s^fflv^ ^y ( N-b*x/k$;i^v-/i/) ^ft. 7-y y^ 

£>*u ^s^#ftT'^#-r & - k t . zj&jmh* mm a^ft. f*7 X >* >j ^v-. ^yf^x yt^ 

^#LT^mffi^®BE^-& £ t t^fg-ca y . t fca ?L«5j*«WlSff«i1$tl^$ixS t<WU4rv*. 

IScoy- hfifiiiJfiV L < . ScHSi/DWT* 1 « 5 n m~ 1 ^ mT'a *) . L<lil0nm-5 

#± L \,\ OOnrnfM. iBLftAi . ]E?li£i*Jf '±±x& Ltztt 

[0073] mmvmmt. wsmm£9M£ts& ncoimiK^waiA^K&mmmx'b^xhi 
ztmz&mtMmT&Am. m^mmfrt>n?£ 50 mx-t>->xi>£\,\ iewjs. mMmm^m 



4 1 

fcLTJi, MZmmm. -(>?yx7hffi. LBS. m 

mmt tximm. xvmx-*. #u*-#* 

•?+)V*99»l'-\'. iJf'JiXfJl'. sK"J.XA*>\ 
^'J^x-pyjfdf^H. ifijy^y'xx *»J (N- 
t'x/i^/i^/-^) . ^^K^Sfig. ^hyffilg. 7 
xy^xffljg. sKUTSK, x*>H:/H3-x, »B£h' 

x;k ABSiUBt. m*>v*y* *5$y» 

[0075] ttT&ML fcflKSflwHflUL RlffiA* 

: J*9vwm&. ryyuvmm. ^i-n/y 
wmt*. ytu*i>-VT>*9ywmft. 5>x*yjnr 

yis'yW&ft. ■fy9vy^vym<Dimm : fh^i) 

->mmw<r)&mm&x9)v?9ni,T->. 

1 n m~ 5 u mcOKHcOt C0*<ff* t < . X 0 
»*L<t45nm~l^mT-$>'5. Sgfc#£ L < Ji 1 0 
nm-500 nmT&S. Vf&TJf . «^Sflli± 

atfctmo 1 n£tdt2n&±i)^%zmmmx'»> 

^jfcfir&fc ltj±. aggera. 4 y 9 is*, v vm. L 
T3-f^ y^-ts^rffi (xtryn-bSL **xb 

[00763 fcSJf OWBfc LT<±*^H«^coS^ 

In, Sik Pb. Au s Cu, Ag. AU Ti. N 
i^O^JB. MgO, SiO, SiCh. AI2O3. G 
eO. NiO. CaO. BaO. FezOs. Y2O3. T 
i OiZfr&m&im. MgF2, Li F. Al Fa, C 
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y. #0X+>UX99 t J\'-h. *!M $h\ ^'J^ 
7. tf'Jrh77/k*nxf-i/y, ^)9nah\)yjU 
^•oxfl/y, ip^l/9xxu i Jy}VifU3^rVy^ ?o 
Ph'J 7^aifi/ y t S J9 oo^Wnxfi/y 

Una* J v-fc -?-8#ltl£=J«£S-£T 

0 . 1 %v\T<mm.wmmw t>ti& . mmm 

10 jfc^tcovvct!mcl££li&<. 

x^-y ? y y^£. Kj&ttxst<jr 9 v y^s. mbe 

(4HF«xt**^) m. 9yX9-4*yt-J±m. 

A*yyv-n-<y?^ ryx-m&m mmmm 
A^yyu-j-^y^m) . t^xvcvd^ u-if 

-r y^^iifflT-^s. 

[0077] 

20 ( 1 - 1 ) ay&fo 

■^'J^;l«12. 2gfcifflEX^H 00m 1 t ; J^ 
/P*;PAT 5 K 0 . 5ml Srjni. . SST*#L^. <I 
itfc. ^f'J/^n7>( K8. 46ml^}gTL. 3 
O^J^L^. ^<oi§?£fc^yy>f y 1 5 g . b'Jif 
;l,T5y2 4. 4ml £JP;t. 3I^SlfUc. RJBJg 
lixf^OOml. 7K3 0 0ml5rSD^.. * 
mm*#mLti. *li^lNlSigN<3 0 0mlT'2 
0, *300raK &»#S*10 0mlTifci*U W 

30 MM*7A?n?h7'77^- (^-ty/l^x 
f-^) -C£J£U «#fta|5gHft. ^«9a 5gK 
B»3 0mKiiJtbyW2. 3siMl. jiSTF 

gfcx^y-^ml SrJni. ftBag}2*Hl!feO. 2 

fi-^SfeSl* (1-1)0.4 g£#*:. y/nox 
40 ^y4»f«3tX^h^2r88^t^|gm, Amax=4 
3 2nmT£>->fc. 
[0078] (l-2)<^fig 
ft-^lb 1 z^99-)V5m 1 SrjDX. hU-fyrP 

^yr;ps^»7Ao. 2 0g^nnt. 3%fffi&mm 

Lfz. SiSfc^aiL. «fJtiL^@«c^^iJL. X.9J- 

)vx-m\,. imnm&rtth&mm ( 1 - 2 ) 

0. 4g£*#*r <> ^nax^y+t«x^h^5r 
Sl^tfclg*. Araax=478nmti)ofc. 
[0079] 
50 [<t3 1 ] 



43 



OH 



COOH 



(COCO, 




O 



O] 



AcOEt 
cat. IMF 



BtiN 




AcOH. A 



Q) ZaQAc^Cl-l) 

O) AiawTti-2) 

[0080] (l-3)<0£j£ 
-9"U-f^T^rhH5. 8gtftSE50ml 
t^Al 1 g£Jn*. 4B#0jISa§B¥ Lfc 




OH (J 



JUL 
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g fc#fec 2 gfcx?y-;H Om 1 Srfliix., 

IM^2*|im)0. 7g*ln£, 3&mB$m-L 

x-mt. «fe«o^2r#ri,efe@«s(i-3) o. 

Ltd&Mk. Amax=405nmt^. 
[0081] (l-4)^« 
10 fc&Wb 2gl:x^y-;H Om 1 SrjD*, 

D^^T^$-«>i».0. 4 3gSrjDt, 3«f®ScSS 

-;k«»u n&cnmxttth&vm ( 1 -4 > 

0 . 5 g nni? y+T'^fcX'*.? WP£ 

Amax =4 4 9nm-Cfco^. 

[0082] 
[ft32] 



AcONHi. AcOH 



OH [Q] ZnCOAc^Cl-S) 
° ^O] Al(0'Pr)^l-4) 

c 



un 



[0083] (2-1) «D£j£ 
[0084] 



* [ft3 3] 



*30 



45 



NO, 
CI 



NHj 

6 



K,CO,.CuI 
Toluene 
reflux 



(24) 



NOt 
NH 

6 



Na,S,Q« 

TBF.HeOH 
nater 
r.t. 
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n NH 

6 



H 

Cl-C 

II 

a 



,a U h H,a L 



NaHCOs 
AcOEt. water 
r.t. 



2c 



Xylene 
reflux 



Ohci 



6 

2f 



6 



2e 



ZnCOAc), 2H.0 

or 

AKO'Pr), 

EtOH 
reflux 




[0085] lMLl^Hj 2 b 
2-?nn-3--WJj/>'5 0. 8g (0. 32 
OW) , ^K^'J->A90. 8g (0. 657* 
)V) . 3>MtJI (1)7. 90g (0. 04 16* 
*) . h/Wx>-3 0 0 5 »J U y Wl^^iSfcT^flH 
tTMLt^k;^ T-VV45. 7g (0. 40 
4 9 0*/P) frflni.*:. 5iQm»KiEU$L 

^r-^7 4- (BBNffiK: ?nn**A) (CT«RL 
/oft. 7 nn*/U/Mfy tTHUftf 4 £ t J: 
9fll^2b£4 5. 7g(0. 2 1*A0»fc. JR# 
66% 

2) itH$92 dcr>-&& 

ftg*2b 16. Og (0. 0743W ^fh7 
t Kn79> 1 6 0 5 'J 'J -y hfV/X 9 J-lVA 0 $ y 
'J >y M*3W?U aaMcTSBKMWTlWf UTV^i * 50 



H=Al.n=3 M^ffc^te-l 
M=Zn.n=2 «Sfl:£«l2-2 

*bZ?>w( KaUvK7y>f htHJW6 5. lg 
( 0 . 3 7 4 */t-) /*2 2 0 $ 'J 'J -y h A^tffi^SI 
TLfc. 1 BSgHWfLJfcft, BKx** 1 8 0 5 y y •/ 
r-rt'SrJDX. . %£t)SK*SlH- h 'J 1 3 . 6 g ( 0 . 
1 6 2*A0 /*1 3 0 5 'J 'J -/ WUOitiSSrigTL 
it. JBfc2-^h*>'OV>f^ny Yl 2. Og 
(0.07 0*;k) /Wm^JV 5 0 $ 'J 'J -y 

•^■yCimm-h^bizX*). Btffl92d£l8. 3g 
(0. 05 7 3*4') flfc. JR*82% 
3) ft£*2etf>£jS 

ft^J2d 18. 3g (0. 0573*4-) . P~h 
)V^VX)VityWr-*3mi. 3g(0. 0121* 



47 

)V) \,z*i,vv2 o o s o v v hfrtmi. 

£5. 6g (0. 0186^)1) Wz, IR$3 2% 
4Mfc-£%2f<D-&fi£ 

fc&fa2e 4. 30g (o. oi43t;io . tryy 

yJSKfilO. Og (0. 0865*^) fcSHtfJHM 
T. HS2 0 0X:fcT4l^aiiMSf*Lfc. RiBJSS:^ 

*/PA ) fcTfitg Lfc&, 7 n ojJvkk/T-fe h - l> V 
)V/n -^yyX-mi&tZZ 1 fc J: 0 , BfWfc 2 e 
€•3. 50g (0. 0 122^)*#Jt. iR$85% 
5)^-fk^B52-lc^j£ 

tt#l*)2f 1. 19g(4. 145'Jt;P) ^x^y 
-/V2 0 5 »J 'J y M1438jff U MM VTo^yr 
^5-W281mg(l. 3 85'J^) fcitXx^ 

5 'J I) -y MU&*£ . 3i»HS2raseissL*:. s 

ft-t&ZtlzX 009^^^52-1 5:0. 85g(0. 
9 5 9 5 Wis) ft*. JR$6 9% 
M^: 2 2 8—2 3 OT: 
[0086] (2-2) <ry&$L 
tt#Bj2f 1. 44g (5. 01 SUt/U) 5rx^y 

-)V2 o s u 'J y Mwaswu psaeis • 2*«il5 

4 9mg(2. 5 05'Jt/H fcJ:tfx?/-^5$'J 
'J -y WUfcjDx.. 4^a»^L?t. ^iS^T'tea] 
ft, ffiiiJUiatefrrJRU x^y-;|,-c^-rSifc 
£J9flKfl:£!fel2-2£l . 36g(2. 13$>J* 

JR*8 5% 
M£: 2 4 9-2 5 1"C 
[0087] EL*T«>fHL ffft 
Jt8#U 

ffi#LfcITOffi££|£igfi|ty;:gfiU TPD 
(N, N' -y'7i-^-N, N' (m-h'J/l/) 
) £ 4 0 n mMMlt:®. it^MA ( Z n 
(OXZ) 2) £5 0nnu A 1 q ( h'jX (8-hK 

a*is*SVy) T^S- 1 )^) SrlOnmH^L 

fc. &mwLUzrt?-->yitz-?x? (mmmtf 

5mmX5mmt^W) MWU ^«SSrtT 
vn^A:I=10 : l£5 0nm;ttg£»L*:&. 

v-z* ^>-xxy h24 ooasrfflv^x. iiasm 
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mmBM-8. mmtzmi7*h-?xmx 

^h;Pr^7^lf-PMA-l lfcfflwcSfcgU:. 
ELmax=475nm, feg (x, y) = (0. 2 
0, 0. 24) fcfe*&g<0ffiV>WfeH3fc£#. SiSSJg 
89 5cd/m2 ( 9 V) T&oTt. 

[0088] \mm2 

mLiz I TOg«£iS*f£Ki*|(;:ggU TPD 
(N, N' -y'7i-;kN, N ' -v'(m-MJ^) 
10 £4 0nmli*U:8L ftl^B (DP 

VB i ) J60nmlft^. WSSILLfc^-xy 
/UcVX? (3S63tffla**5mmX5mmt^V^. 
? ) £S8U ^«SSrtTV^v^A : fg= 1 0 : 
1^5 0nm^Lt&. 185 0 nm£|£SU:. # 

Jt«0*3 

mftLfziTomLzmmmmzmmu tpd 

( N. N' -y'7i^-N, N' (m- M)/U) 
20 -"Cj/yW) 2:4 0 nmltLta, fl^Cfc 2 0 
nm&tU fb#BjA£4 0nmg£tl,7t. ^rfl&WJgLt 
VT'LfcVX? (MMIS ! 5nimX5mm 
fc&SVX?) £I£HU ISSfgWrCV*'*^* : 
i=10: 1 £ 5 0 n m*3&»L*:gL IB5 0 nm£}£ 
«L£„ flmfcS?fclOVco«E£lWraL/v:fc^ 
ELmax:455 (nm) , feK (x, y ) = 
(0. 15. 0. 20) 980c d/m* <?)3&3fc##<i> 

tut. 

30 a?*LfcITOa«^«gBrtt^gL. TPD 

( N, N' -y'7i-;l^-N, N ' -5/ (m- MJJl') 
-^yy» J4 0nmIfU^ Al q (MIX 
(dfyU^-h) T/l^x^A) fc-fk^D^ 100 : 1 
<7>itmT2 0 nmMtU Z(0±iZA IqHOnm 

mmtt:. ^mm®±\iz*?-->7Liz-?x? (wt 

«tf5rnmX5ramt^7X7) £^HU 
BrtT-V^^i^^A : &= 1 0 : 1 £ 5 0 n m^lrU 
«5 0nmS:||«L^. #SUfc^t8V<0« 
E2:EPSntJtti-5. ELmax : 597 ( nm) . fe 
40 £(x. y) = (0. 54, 0. 44) 2620c d/ 
m* (^Bt^^tUt. 1 00c d/m2f+j£T'<0^ 
*^FJR$l:»aiL^i:^-?)0. 8%T'J>->^. 
[0089] 
[-fc34] 
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(ZtiCOXZ),) 



(26) 
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CDPVBi) 




NQOJ 



(31, 



[OO9O1SU60U 
JttfcW 1 *>fc£»Atf>f&b 0 fc+^tftft^fel ( 1 - 
1 ) fcJHv«fc*Tfl*. m&Lt:. 6VO«EE£EP 

ELmax:440 (nm) s M 30 

(x. y ) = (o. i5, o. 1 1 ) om&m&m. 

■tCOtitimmi 1 0 1 0 c d/m* ( 1 1 V) T'fc-o 

fz . *mxoTy-)U{£ism£mmizttz> e luff 

MM 2 Ofti^j B cryftb 0 ( 1 - 

1 ) *Jflv«fc*Ffl*L JWLfc. 7V<o«E£E|J 

JnLfci:^ ELmax:440 (nm),M 
(x. y) = (0. 15. 0. 1 0 ) COltftftftin. 
*CD&jmm3.2 2 0c d/m* ( 1 1 V ) V&ofc. 40 

[0092]»teW3 

it«^12c7>ft^5B^tb 0 fc#*a*)<fl:£ft ( i - 

4 ) m^mmizm'Hm. mmtti. i2V(omE* 

ffljntfiltZZ. ELmax : 450 (nm) . fejg 
(x. y) = (0. 15. 0. 1 5 ) <DlW&&)t£f#s 

*<ry&<mmi 10 8c d/m* (14V) Tj>->fc. 
[0093]HJfcfl|4 

tiMM3<?>A 1 qcoftbO fc. *fHHeMfc£* ( 1 - * 50 



■ i ) *m\ mmmmLtz. 1 2v<7>mE£EMnL*: 

tZ*>^ ELmax:450 (nm),M(x, y) 
= (0. 15, 0. 1 6) 900c d/m2 ffmSth^ 
t>tltz. 

imM3coA i q<wfcot. *mxofc&to (2- 

1 ) Srffli-K IHR£IFftU:. 1 1 V<omffi£fflnU: 
fc,!^ ELmax :450<nmK£jg(x, y) 
= (0. 15. 0. 13) 1 900cd/m ! <0&3fc# 

wm3cr>A i q «>ftbD£* *mmt&m ( 2- 

2) 1 \ V<rM&.*QMLK 
t^. ELmax:450 (nm),M(x, y) 
= (0. 15, 0. 13) 177 0cd/m* co^fe^ 

mmi 

a?tL^ITOfflgSr^«ilSrttggL, TPD 
(N, N' -v'7xr.;W-N, N' -SMm-MW 
^40nmIfLta > A 1 q ( hVA 
(Jf/'J-fh) T;U5--7A) fcfl^DSrlOO : 1 

Oit$T2 0nm^|*t. d^>±t*^^fk^t!j 
( 2- 1 ) £4 0 nmH^Uc. Wmmt&W-- 

V^Ur?** (IBfeffi«A { 5mmX5mmt^|,-7X 



5 1 

U5 0nmMfLtft. fi5 0nmJlflt 4 ft 

x:595 (nm),M(x, y) = (0. 54, 

0. 44) 27 10cd/m2 cO^bE^^^ilfc^ 10 

1. 2 

mms 

# y t*-;^;WNV-;l/4 0 m g £ ^ nnx^ y 3 m 

(2000r P nu 1 0 s e c ) . ^HRaKBIi . ft 
40nmt*-)ft t ^*L^«BlrtfciJlBL. fc^Hj 
CJ20nmIfL ^fWJtftffc^ft < 2 - 1 ) £4 0 

(Miitf5mmX5mmfc/i:l,7X^) £^SU 
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^SrSSrtTV^v^A : m= 1 0 : 1 £ 5 0 nmft 
H»U:SL *50nmtlBLfc. f»Lfc«ftl 
4Vc7)^ffi£9JjlJLfcfc ( I^. ELmax:450 (n 
m) . feg (x, y) = (0. 15, 0. 13)740 
cd/m* OftJ^&ilfc. 
[0094] *3^**>ffl^^**^ 
SEL^£ff«Lfcfc^ »fe2B£*ffi. VfHEX 

[0095] 



(51) Int. CI. 7 

C0 7D 413/04 
471/04 
487/04 
491/048 
495/14 

C0 9K 11/06 



H0 5B 33/14 
33/22 



107 
144 



64 5 
650 
655 
660 



F I 

C 0 7 D 413/04 
471/04 
487/04 
491/048 
495/14 

C0 9K 11/06 



H0 5B 33/14 
33/22 



rW (##> 
4C065 
107K 4C069 
144 4C071 



645 
650 
655 
660 



B 
B 



F*-A(##) 3K007 AB02 AB04 CAQ1 CA05 CB01 

DAOO DB03 EB00 FA01 FA03 
4C033 AD03 AD06 AD17 
4C050 AA01 AA07 BB05 CC08 EE04 

FF05 GG01 HH01 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAYSCALE DOCUMENTS 

□ kfNES OR MARKS ON ORIGINAL DOCUMENT 

O REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



